Background and Objectives: The aim of this study is to evaluate the usefulness of Magnetic Resonance Imaging (MRI) for planning surgery and postoperative control of complex cases of abdominal wall hernia. Methods: Included in a prospective data base with more than 350 patients treated in two centers, a prospective study over ten patients with complex incisional hernias was designed. In all cases, preoperative diagnosis study and postoperative imaging control by MR Imaging were established. In the early and late follow-up controls, local and general complications were specifically noted and studied by MRI in each case. Results: The preoperative MRI was effective method for an adequate understanding of the defects and hernia sack content. In the postoperative control, the MRI was useful in the follow-up of the mesh integration, detection of complications and diagnosis of the relapsing. Conclusion: In our experience the MRI test is specially recommended in the preoperative workup of complex cases of incisional hernia.
Introduction
The laparoscopic approach for the treatment of incisional hernias has been justified by several advantages compared to open surgery: it avoids aggression to the abdominal wall by laparotomy and unnecessary extensive dissections. It also eliminates the need to use tension sutures on the abdominal wall and the necessity of drains. The postoperative immobilization of the patient, hospitals stay and wound infections are fewer than in open surgery [1] - [3] .
Moreover, the laparoscopic technique provides a complete exploration of the abdominal cavity, making the parietal and visceral adhesiolysis easier, which is a basic step to maintain the stability of the abdominal contents. This is paramount to avoid the chronic abdominal pain linked to the adhesions caused by the open procedures [4] . This minor incidence of local and general complications and shorter hospital stay has been reported in different studies [5] - [8] .
Technological improvement, new laparoscopic tools and new biocompatible tissues for prosthesis, are playing an important role in the development of this type of surgery, which is receiving increasing support among surgeons and patients.
The CT (computed tomography) studies of the abdominal wall have been recommended for a better comprehension of the incisional hernia and the visceral contents of the sac, and the follow-up of technical results [5] [9]- [13] .
However, in spite of that several studies have been focused in the use of postoperative MRI (Magnetic Resonance Imaging) [6] [14]- [16] , preoperative MRI prior to laparoscopic treatment of incisional hernias is not routinely used, mainly in the management of complex cases, where the information about the abdominal wall anatomy and the abdominal content is very important before and after the surgery. The purpose of this study is to reach new research in this field.
Materials and Methods
For this ten patients with complex incisional hernias in different places of the abdominal wall were selected from our prospective database [1] , which started in 1994 and currently includes more than 300 patients with laparoscopic abdominal hernia repair.
The patients were selected progressively between 2000 and 2005, in the two centers referred, under the following criteria: multiple previous abdominal surgery; relapsed incisional hernia; sub-occlusive problems and obesity.
This study was carried out under a human studies approved protocol and informed consent was obtained from each one.
The group was included in a prospective and protocolized study. Before surgery all of the patients were studied by MRI and the images submitted to discussion between the surgical and radiological team.
All of the patients were operated by laparoscopic approach with the double crown technique (Protack, USS, Norwalk, CT, USA) and PTFE Dual Mesh Plus prosthesis WL Gore & Assoc, Inc, Flagstaff, AZ, USA) as previously described [5] .
After hospital discharge, the patients were sending to MRI control in the first, three, six and twelve months. No more controls were considered necessary and the study was finalized after 12 months.
The MRI studies were made with Siemens-Symphony Magnetom (1.5 T.) equipment. The sequences used in the evaluation of the abdominal wall were T1 IN-OPP FASE, T2 HASTE, and T2 HASTE FAT-SAT. All the sequences were made in axial, sagittal, and in some cases, in oblique view. Intravenous contrast was not employed in any case.
The average age of the patients was 62 (range 34 -76), six women and four men. All the patients were ASA II/III. Obesity (BMI > 30) was present in eight patients. Six patients had one o more previous hernia repair. Five patients had abdominal wall defect between 5 and 10 cm in diameter and the other five larger than 10 cm. No cases of meshes shrinkage were detected.
In the early and late follow-up, local and general complications were specifically noted and studied by MRI in each case with a follow-up of twelve months.
Results
Preoperative MRI was very effective in showing the abdominal wall defects, not only in the axial position but in the sagittal view, allowing an appropriate evaluation of the hernia sac content, especially when the small bowel or colon were included. The evaluation of the presence and the extent of abdominal adhesions are very useful in surgery planning.
However the most important usefulness of the preoperative study was the possibility to get an accurately outline of the abdominal wall in the defect area in order to make a more effective treatment (Figure 1) .
Preoperative MRI suggested the presence of adhesions and major o minor adhesiolysis was necessary to perform in all cases, without associated morbidity.
In the postoperative period, the first month control was especially useful to manage the immediate postoperative seroma: position, amount and relation with the mesh. In the axial and sagittal views it is possible to see the seroma between the skin and the mesh, behind the mesh inside the abdominal cavity, or both (Figures 2-4) . Also, this approach allows to determinate the correct position of the mesh, the absence of relapsing and the relation with the intestinal content.
The three and six months control showed the evolution of the seroma, the integration of the mesh and the possibility of occult relapsing ( Figure 5 and Figure 6 ), giving a complete information of the abdominal wall.
Finally, the one-year postoperative control permits us to evaluate if the mesh integration through the abdominal wall is adequate and the presence or absence of mesh shrinkage.
On the other hand, we must summarize that the average surgical time, postoperative hospital stay, abdominal wall defect, hernia sack content and patch size were similar to our general data in a large series of patients [1] [5] .
There were no complications related to the pneumoperitoneum, trocars placement, adhesions removing or mesh fixation. There were no infections or other parietal inflammatory data. Concomitant laparoscopic procedures were one cholecystectomy and one TAPP inguinal hernioplasty.
Three patients developed big-size seroma (30%) (Figures 2-4) , but evacuation was not necessary. Regarding the late complications, a patient developed an occult relapse ( Figure 5 and Figure 6 ), resolved by a new laparoscopic procedure. 
Discussion
Laparoscopic abdominal wall surgery is currently being developed due to its good results, which have widely surpassed the initial perspectives with this approach [17] . There are few comparative and randomized studies about this technique [1] , so more clinical and comparative studies with evidence-based results are necessary [18] . In this sense our study seeks to provide a new concept in the imaging diagnosis and treatment of the laparoscopic abdominal wall hernias. It is true that the CT studies, both in the pre and postoperative course, have been useful [10] [11] and recommended [5] , but only some MRI studies have been reported by the radiologists in the diagnosis of both inguinal and incisional hernias [4] [12] [19] .
The MRI study is a quick procedure that avoids the necessity of a contrast dye or previous preparation for the patient. Besides, the MRI test does not emit any ionizing radiation like the CT studies.
The MRI images offer some advantages over the CT ones, allowing a wider possibility of radiological projections: axial, sagittal, coronal and oblique, giving important information for the surgeon.
In the preoperative study, the T1 sequences, offer better anatomical information of the abdominal wall and the sack content. However, the T2 sequences present better resolution in the postoperative period, especially in the valuation of the seroma.
The good quality of the images, the space resolution and the multi-view capacity are important features of this technique. The sagittal view is very useful for the surgeon, not only for the preoperative knowledge of the hernia anatomy, but for the diagnosed of complications and the final result of the procedure. We found preoperative MRI especially useful in planning the surgical approach. We usually use de contralateral approach for the lateral abdominal wall hernias but for midline hernias we work from the left side of the patient [5] . This approach would be changed to the right side depending of the presence and distribution of surgical adherences in the preoperative MRI, reducing the possibility of iatrogenic lesions of the bowel.
Obviously, this study is limited by the short number of cases and we don't use it routinely in all patients because of the costs. In our opinion this diagnostic tool should be reserved for complex cases, especially in the suspicion of severe abdominal adhesions.
Conclusion
In conclusion, the usefulness of the imaging MRI technique in the diagnosis and follow-up of the laparoscopic treatment of the incisional hernias resides in providing to the surgeon an appropriate tool for an adequate evaluation of anatomical abdominal wall defects before the surgical repair and an excellent evaluation of the complications related to it. These aspects are especially relevant in complex cases.
